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N Location of CBM wells
and permits in the
Powder River Basin

Montana
1342 permits
Wyoming

; | 42,484 permits

A quick look at the
Powder River Basin and
related coalbed-methane
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Restoration Economy [ssue

e Post — Development Land Use

It was an agricultural land use

It Is now a shared ag— CBM land use

Can It return to an ag based land use ?




ontana’s got coal
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Where’s the controversy
with Coalbed Methane ?

Understanding decreases controversy







Some of the iIssues with CBM In the PRB

*Wyoming CBM resources >>> Montana CBM resources
(All states are not equal)

Economic development

Surface rights & split estates

Ground Water - One key controvery




Understanding the resource

IN Montana
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Powder River Basin, Montana
South - to - North Cross Section

South North

Wasatch Fm

(Sandy soils,
few springs)

i :
/{ CBM Zone

Lebo Member
(Clayey soils, no springs)

Montana

Yellowstone

River

ongue River Member
lixed clayey and sandy soils
rings and wells)



Ground Water :

Aquifer drawdown




The coal beds are the aquifers.
CBM production results in lots of
water pumped.

Decreased water availlable at
some wells and springs.




ldealized aquifer drawdown and recovery

wr-38 CBM drawdown

Mine drawdown

Mine reclamation

~

—
E
]
e
=)
=
=
<
[}
o
-
S
§

Dietz Coal (WR-38)

Jan-80 Jan-85 Jan-90




Produced water management




CBM — Produced Water Management Goals

 Economically dispose of produced water

« Conserve or protect water resource

e Limit liability of water quality - Na, HCO3




Actual water production curve
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\Projected discharge rates from MT CBM EIS
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Reported production rates
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Subsurface Drip Irrigation







Treatment with a mined product ??

Leonardite
5 pore volumes

,0/'1000 2000 3000 5000

Treated SAR
ml extracted CBM SAR




Use of the Scientific Method
for decision making

Observation

Hypothesis

Experimental Design

Data Collection

Interpretation of Data

Peer Review and Publication




SUMMARY

Coalbed methane represents economic development.

Reclamation during CBM production and planning for
water replacement and recovery can allow return to long
—term agricultural (or other) land use.

Science must be applied properly.

There are solutions, and there will be more.
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